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,$4PHDVXUHPHQWVRIWKHDLULQWKHWHVWHGJDUDJHZHUHFRQGXFWHG7KHW\SLFDO
JDVHVIURPIXHOFRPEXVWLRQSURFHVVOLNHFDUERQGLR[LGHDQGFDUERQPRQR[LGHZHUHUHFRUGHGGXULQJDSHULRGRIRQH
ZHHNDQG WKHPHDVXUHPHQWVRI WHPSHUDWXUH DQGKXPLGLW\ZHUHGRQH7KHPHDVXULQJHTXLSPHQWZDV ORFDWHG DW D
KHLJKWRIPLQWKHFHQWUDOSDUWRIWKHJDUDJHEHFDXVHLWLVDQDYHUDJHKHLJKWRIFKLOGUHQH[SRVXUHWRKD]DUGRXV
SROOXWDQWV DQG FKLOGUHQ DUHPRUH VHQVLWLYH WR WKHVH SROOXWDQWV WKDQ DGXOWV7KHPHDVXUHPHQWVZHUH SHUIRUPHG IRU
VHYHQFRQVHFXWLYHGD\VUHFRUGLQJWKHUHVXOWVZLWKRQHPLQXWHLQWHUYDOV7KHPHDVXUHPHQWVZHUHFRQGXFWHGLQWKH
VXPPHUWLPH7KHRXWGRRUSDUDPHWHUVGXULQJWHVWVDUHSUHVHQWHGLQ7DEOH$IWHUFRQWLQXRXVPHDVXUHPHQWRI&2
DQG&2FRQFHQWUDWLRQWKHFDSWXUHGGDWDZDVXVHGIRUDQDO\VLV
7DEOH3DUDPHWHUVRIRXWGRRUDLU
3DUDPHWHUGD\ 8QLW       
7HPSHUDWXUH &       
+XPLGLW\        
$WPRVSKHULFSUHVVXUH 3D       
&2FRQFHQWUDWLRQ SSP       

7KHPHDVXUHPHQWVZHUHFRQGXFWHGZLWKWKHXVHRID7HVWRPHDVXULQJLQVWUXPHQWZLWKDQ,$4SUREHDQG
&2 SUREH 7KHLU SUHFLVLRQ ZDV DV IROORZV WHPSHUDWXUH LQ WKH UDQJH EHWZHHQ  DQG &  & UHODWLYH
KXPLGLW\LQWKHUDQJHEHWZHHQDQG5+5+FDUERQGLR[LGHFRQFHQWUDWLRQLQWKHUDQJHEHWZHHQ
DQG  SSP &2  SSP &2 RU   DW WKH FRQFHQWUDWLRQ EHORZ  SSP FDUERQ PRQR[LGH
FRQFHQWUDWLRQLQWKHUDQJHEHWZHHQWRSSP&2DWPRVSKHULFSUHVVXUHLQWKHUDQJHEHWZHHQDQG
K3DK3D
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
E


 F G
)LJD'LVWULEXWLRQRI&2FRQFHQWUDWLRQ>SSP@E'LVWULEXWLRQRI&2FRQFHQWUDWLRQ>SSP@F'LVWULEXWLRQRIWHPSHUDWXUH>R&@
G'LVWULEXWLRQRIKXPLGLW\>@
7KHILJXUHVVKRZGLVWULEXWLRQRI&2)LJDDQG&2)LJEFRQFHQWUDWLRQVZLWKLQVHYHQFRQVHFXWLYHGD\VRI
WHVWLQJ7KHUHVXOWVRIHDFKGD\ZHUHDQDO\]HGWRGHWHUPLQHWKHSHULRGLFLW\RIHQWUDQFHVWRDQGH[LWVIURPWKHJDUDJH
DQGWKXVWKHSHULRGLFLW\LQHPLVVLRQRISROOXWDQWVFKDQJHV
$IWHUDQDO\]LQJWKHUHVXOWVRIWKHPHDVXUHPHQWVLQWKHPXOWLFDUJDUDJHLWLVSRVVLEOHWRVD\WKDWWKHFRQFHQWUDWLRQRI
FDUERQGLR[LGH LV LQGHSHQGHQWRI WKH WHPSHUDWXUH )LJ F DQGKXPLGLW\ )LJ G ,W VKRXOGEHXQGHUOLQHG WKDW WKH
UHFRUGHG&2FRQFHQWUDWLRQGHSHQGVRQYHKLFOHVRSHUDWLRQ'XHWRWKHVDPHFDUERQPRQR[LGHDQGFDUERQGLR[LGHUDWH
SHU YROXPH  E\ YROXPH IRU VSDUN HQJLQHV H[KDXVW JDVHV WKH GLDJUDPV KDYH YHU\ VLPLODUPLOHDJH$IWHU WKH
UHGXFWLRQE\WKHDPRXQWRIWKHFRQFHQWUDWLRQRIFDUERQGLR[LGHLQWKHDPELHQWDLUWKHORZHVWYDOXHWKDWZDVUHFRUGHG
ZDV  SSP ,W LV LQWHUHVWLQJ WR QRWH WKDW DOWKRXJK WKH &2 FRQFHQWUDWLRQ GRHV QRW PHHW 3ROLVK VWDQGDUGV >@
(XURSHDQVWDQGDUGVDQG:RUOG+HDOWK2UJDQL]DWLRQ:+2>@DUHQRWH[FHHGHG7KHKLJKYDOXHVZHUHUHFRUGHGRQO\
WHPSRUDULO\VRLWLVSRVVLEOHWRVD\WKDWWKHOLPLWSSPZDVQRWH[FHHGHG7KHPHDVXUHG&2FRQFHQWUDWLRQZRXOG
KDYHEHHQYHU\GDQJHURXVIRUSHRSOHXVLQJWKHWHVWHGVSDFHLIWKHSDUDPHWHUKDGEHHQDWWKLVOHYHOFRQWLQXRXVO\
7KHDLUTXDOLW\PHDVXUHPHQWV LQ WKHJDUDJHVKRZHG WKDW WKHFRQFHQWUDWLRQRIFDUERQGLR[LGH )LJDQGFDUERQ
PRQR[LGH)LJDUHWKHORZHVWLQWKHPRUQLQJDWDP7KLVLVGXHWRDEUHDNLQJDUDJHXVDJH±DVPDOOPRYHPHQW
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RIYHKLFOHVZDVUHFRUGHGEHWZHHQDQGDPVWDIIRQO\7KHYHKLFOHVRSHUDWLRQEHJLQVDWDPDQGODVWVIRU
VKRUWEUHDNVXQWLOQRRQ%HWZHHQQRRQDQGWKHORZHUYROXPHRIWUDIILFZDVUHFRUGHGDQGWKHKLJKOHYHORI
FDUVXVHFRQWLQXHVWLOO7KHDPSOLWXGHRIWKHFRQFHQWUDWLRQFKDQJHVF\FOLFDOO\GD\E\GD\LQDZHHNSHULRGVRWKH
SURILOHLQWKHWHVWHGJDUDJHZDVGHVFULEHG)RURWKHUJDUDJHVDQDO\VLVKRZHYHULWZRXOGEHQHFHVVDU\WRFUHDWHDQHZ
SURILOHDVLWGHSHQGVRQORFDOFKDUDFWHULVWLFFLW\VL]HJDUDJHORFDWLRQQXPEHUVL]HRIJDUDJHVSHRSOH¶VKDELWVHWF
,Q WKH VXPPHUWLPHHDFKRI WKH DLUSDUDPHWHUV LVPRUHRU OHVV DSSURSULDWH LQ LQGRRU FOLPDWH=KRQJHW DO >@
SUHVHQWV WKH FRUUHODWLRQ EHWZHHQ WKH LQGRRU &2 FRQFHQWUDWLRQ OHYHOV DQG WKH RXWGRRU FRQFHQWUDWLRQV IRU WKH WZR
URRPVDQGWKHVLPSOLILHGSUHGLFWLQJPRGHORI&2FRQFHQWUDWLRQV7KHDXWKRUVVKRZHGWKDWLWFRXOGEHXVHGIRUWKH
HVWLPDWLRQRI WKH LQGRRU&2FRQFHQWUDWLRQVRIQDWXUDOYHQWLODWLRQ URRPV LQ VXPPHU EXW WKH UHODWLRQVKLSEHWZHHQ
LQGRRUDQGRXWGRRUSROOXWDQWFRQFHQWUDWLRQVZDVDIIHFWHGE\PDQ\IDFWRUVOLNHVHDVRQZHDWKHUWUDIILFGHQVLW\DQG
SROOXWDQW HPLVVLRQ UDWH HWF ,Q WKLV VWXG\ FRQVHTXHQWO\ IRFXVHV RQ ,$4 LQ JDUDJHV DQG LQ RUGHU WR KDYH DFFXUDWH
PHDVXUHPHQW LQIRUPDWLRQ VXFK DV WHPSHUDWXUH KXPLGLW\ DWPRVSKHULF SUHVVXUH RU &2 FRQFHQWUDWLRQ RXWVLGH WKH
EXLOGLQJZHUH FROOHFWHG 7KH YDOXHV RI UHODWLYH KXPLGLW\ DQG WHPSHUDWXUH GHSHQG RQ WKH SK\VLFDO SDUDPHWHUV RI
RXWGRRUDLUVXSSO\VRWKH\FKDQJHGHSHQGHQWRQWKHZHDWKHUPRGLILFDWLRQ'XULQJWKHKHDWLQJVHDVRQRXWVLGHDLULV
KHDWHGWR&EHIRUHVXSSO\LQJLQWRJDUDJHVVRWKHUHODWLYHKXPLGLW\GURSV,QRWKHUSHULRGVRIWKH\HDUWKHUHLV
QRDLUWUHDWPHQWDQGWKHSDUDPHWHUVRIVXSSO\DQGRXWVLGHDLUDUHWKHVDPH>@,WVKRXOGEHQRWHGWKDWWKHUHZDV
QRFRUUHODWLRQEHWZHHQWKHUHODWLYHKXPLGLW\DQG&2&2FRQFHQWUDWLRQ
7KHPRVWYLVLEOHLVDKXJHFKDQJHLQSDUDPHWHUVLQWKHPRUQLQJFDXVHGE\WKHH[KDXVWIDQVDFWLYDWLRQFDXVLQJD
YDFXXPLQVLGHWKHJDUDJH
7KH UHVXOWV VKRZ WKDW LQIOXHQFHV RI GD\ DUH VLJQLILFDQW DW WKH EHJLQQLQJ RI WKH ZHHNHQG 7KH PHDVXUHPHQWV
VWDUWHGLQ)ULGD\DWDQGLWVKRXOGEHQRWHGWKDWKLJKHUWUDIILFZDVREVHUYHGRQ6DWXUGD\DQG6XQGD\HVSHFLDOO\
EHWZHHQDQGZKHQPRUHIUHTXHQWH[LWVDQGHQWU\RIFDUVZHUHUHFRUGHG
&RQFOXVLRQ
)LUVWRIDOOWKHLQYHVWLJDWLRQRIDLUTXDOLW\LQDPXOWLFDUJDUDJHVKRZHGWKHDFFHSWDEOH&2DQG&2YDOXHV$OORI
WKHUHFRUGHGPHDVXUHPHQWVGDWDRI&2DQG&2FRQFHQWUDWLRQZHUHEHORZWKHPD[LPXPUHFRPPHQGHGYDOXHV&2
±SSP&2±SSP7KHUHVXOWVVKRZWKDWLQIOXHQFHVRIDLUWHPSHUDWXUHDQGKXPLGLW\DUHQRWVLJQLILFDQWLQ
FRQWUDVW WR WKH FDUV ZRUN DQG PRYHPHQW IUHTXHQF\ ,W VKRXOG EH QRWHG WKDW D WHVWHG JDUDJH ZDV GHVLJQHG DQG
FRQVWUXFWHGLQDZD\WKDWDOORZVREWDLQLQJDFFHSWDEOH&2DQG&2YDOXHV*HQHUDOO\WKHUHFRUGHGDLUSDUDPHWHUVGR
QRWGLIIHUIURPWKH&RQVWUXFWLRQ/DZDQGUHJXODWLRQV LVVXHGRQWKHEDVLVRIUHJXODWLRQVDQGVWDQGDUGVLQTXHVWLRQ
$6+5$(>@31(1>@:+2>@7KHUHVXOWVRIFDOFXODWLRQVKHOSHGWRGHWHUPLQHWKHYDOXHRIDLU
VXSSO\DQGH[KDXVWVWUHDPVIDQVVL]HDQGWKHWLPHZKHQWKHPHFKDQLFDOYHQWLODWLRQVKRXOGZRUN7KHIDQVZLWK&2
VHQVRUUHJXODWLRQZHUHUHFRPPHQGHG,WLVLPSRUWDQWEHFDXVH&KHQJ>@VKRZHGWKDWIRUFDUSDUNYHQWLODWLRQLWLV
SRVVLEOHWRXVHGLIIHUHQWIDQVDWWKHVXSSO\DQGRUH[KDXVWHQGVRUXQLGLUHFWLRQDOIDQVZLWKUHYHUVLEOHDLUIORZGXFW
GHVLJQV DQGSURSHUYHQWLODWLRQ V\VWHPGHVLJQPD\SRWHQWLDOO\ FXW KDOI WKH IDQ HQHUJ\XVH LQ FRPSDULVRQZLWK WKH
FRQYHQWLRQDOVXSSO\H[KDXVWYHQWLODWLRQ>@
,WZDVDOVRFRQFOXGHGWKDWWKHUHLVDQHFHVVLW\IRUVXFKVWXGLHVIRUGLIIHUHQWW\SHVRIXQGHUJURXQGJDUDJHVXQGHU
ODUJH VKRSSLQJ FHQWHUV UHVLGHQWLDO EXLOGLQJV RIILFHV DQG HQFORVHG JDUDJHV LQ VLQJOH IDPLO\ KRXVHV ZKHUH WKH
JDUDJHVDUHRIWHQORFDWHGQH[WWRWKHERLOHUURRPVHPLWWLQJSROOXWDQWVWKHVDPHDVJDUDJHVVXFKDV&2DQG&2
$FNQRZOHGJHPHQWV
7KLVVFLHQWLILFSURMHFWZDV ILQDQFHGZLWKLQ WKH IUDPHZRUNRIVFLHQFHUHVHDUFK IXQGVDW%LDá\VWRN8QLYHUVLW\RI
7HFKQRORJ\6:%,,ĝ
5HIHUHQFHV
>@ *áDG\V]HZVND)LHGRUXN.&RQFHQWUDWLRQVRIFDUERQGLR[LGHLQDFDU7UDQVSRUW5HV3DUW'7UDQVSRUW(QYLURQ±
>@ *áDG\V]HZVND)LHGRUXN . &RQFHQWUDWLRQV RI FDUERQ GLR[LGH LQ WKH FDELQ RI D VPDOO SDVVHQJHU FDU 7UDQVSRUW 5HV 3DUW ' 7UDQVSRUW
(QYLURQ±
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>@ *DMHZVNL$6LHUJLHMXN-6]XOERUVNL.&DUERQGLR[LGHHPLVVLRQZKLOHKHDWLQJLQVHOHFWHG(XURSHDQFRXQWULHV(QHUJ\%XLOG±

>@ *áDG\V]HZVND)LHGRUXN..UDZF]\N'$7KHSRVVLELOLWLHVRIHQHUJ\FRQVXPSWLRQ UHGXFWLRQDQGDPDLQWHQDQFHRI LQGRRUDLUTXDOLW\ LQ
GRFWRU
VRIILFHVORFDWHGLQQRUWKHDVWHUQ3RODQG(QHUJ\%XLOG±
>@ .UDZF]\N '$ *áDG\V]HZVND)LHGRUXN . 7KH HQHUJ\ FRQVXPSWLRQ IRU KHDWLQJ LQ D NLQGHUJDUWHQ ORFDWHG LQ %LDá\VWRN 5\QHN (QHUJLL
±
>@ <DVVLQ0)([SHULPHQWDOVWXG\RQFRQWDPLQDWLRQRIEXLOGLQJH[KDXVWHPLVVLRQVLQXUEDQHQYLURQPHQWXQGHUFKDQJHVRIVWDFNORFDWLRQVDQG
DWPRVSKHULFVWDELOLW\(QHUJ\%XLOG±
>@ 5HJXODWLRQRIWKH0LQLVWHURI,QIUDVWUXFWXUHRI3RODQGRIWK1RYHPEHUFRQFHUQLQJWHFKQLFDOFRQGLWLRQVZKLFKVKRXOGEHIXOILOOHGE\
EXLOGLQJVDQGWKHLUORFDWLRQV
>@ 5HFNQDJHO + 6SUHQJHU ( +RQPDQQ : 6FKUDPHN (5 7DVFKHQEXFK IXU +HL]XQJ XQG .OLPDWHFKQLN UG HG 0XQFKHQ (UQVW5XGROI
6FKUDPHN
>@ .UDUWL0$\DUL$9HQWLODWLRQIRU(QFORVHG3DUNLQJ*DUDJHV$6+5$(-±
>@ 5HJXODWLRQRIWKH0LQLVWHURI/DERXUDQG6RFLDO3ROLF\RI3RODQGRI1RYHPEHURQWKHPD[LPXPSHUPLVVLEOHFRQFHQWUDWLRQVDQG
LQWHQVLWLHVRIKDUPIXOIDFWRUVLQWKHZRUNHQYLURQPHQW
>@%DWWHUPDQ6+DW]LYDVLOLV* -LD&&RQFHQWUDWLRQV DQGHPLVVLRQVRIJDVROLQH DQGRWKHUYDSRUV IURP UHVLGHQWLDOYHKLFOHJDUDJHV$WPRV
(QYLURQ±
>@1LUYDQ * +DJKLJKDW ) :DQJ / $NEDUL + &RQWDPLQDQW WUDQVSRUW WKURXJK WKH JDUDJH H +RXVH LQWHUIDFH OHDNDJH %XLOG (QYLURQ
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